Annotation: Oxidation of abietic acid and its polyfluoroalkyl esters using hydrogen peroxide over FeSO 4 results in formation of mixture of 7-oxi, 7,15-dioxi-and 7-oxoderivatives of dehydroabietic acid.
INTRODUCTION
A significant number of researches is devoted to studying the oxidation processes of abietane and pimarane type-diterpenes [1] [2] [3] . The sensitivity of resin acids to heating, influence of oxygen and light, mineral acid is due to the presence of unsaturated bonds system. The acids of abietane row are inclined to valent isomerism as well as to disproportioning (intramolecular movement of hydrogen atoms). Thus, the abietic acid is isomerized into dehydroabietic acid under the influence of catalyst and at heating. A wide range of oxidation products among which are endo-and hydroperoxides, epoxides, hydroxy-and keto-derivatives is another consequence of hydrogen atoms high lability in structures of tricyclic diterpenoids.
The products of oxidation of tricyclic diterpenoids derivatives are of interest due to their wide range of biological activity [3] . Using of some derivatives of tricyclic diterpenic acids (modified resin) in different fields of technics, for example, as isolation materials in electrotechnics [4], also gives grounds for studying the oxidation processes of those products. The introduction of hydrophobic fluorinated substituent can significantly improve the operational characteristics of materials.
Oxidation products of abietic acid and its esters with some polyfluoroalkanols have been studied under the influence of Н 2 О 2 (30%-solution) over Fe 2 SO 4 as catalyst in present work. The establishing of main directions of oxidation was of our interest. IR spectra were recorded using Shimadzu IR Prestige-2, KBr glass (thin layer, solution in CCl 4 ) and Shimadzu FTIR-8400S (KBr tablets, thin film).
UV-spectra were recorded using SF-2000 spectrophotometer, ethanol (96%) at c 10 -4 mole/l, thickness of absorbing layer is 1 cm.
The control over reactions passing process was carried out using TLC method at Sorbfil plates, eluent: hexane-methylenechloride -acetone (1-1-0,5).
Abietic acid (1) was isolated from SYLVAROS ® 85 Tall Oil Rosin (softening point is 63°С, Acid Number 168, produced by Arizona Chemical) using methods [5] . Esters of abietic acid were obtained using esterification reaction of abietic acid with corresponding polyfluorinated alcohols: trifluoroethanol (2), 1Н,1Н,3Н-trihydrotetrafluoropropanol (3), 1Н,1Н,5Н-trihydro-octafluoropenanol (4) [6] .
Oxidation of abietic acid (1) . 0,5 g (1.65 mmol) of abietic acid (1) was dissolved in 11 ml of toluene in flat-bottom flask equipped with a reflux condenser, 0.2 g (5.88mmol) of Н 2 О 2 (30%-solution) and 0.005 g (0.03 mmol) of FeSO 4 were added. The reaction mixture was kept at 30°С and intensive mixing for 5 hours. The reaction mixture was extracted using diethyl ether and washed by water till reaching neutral reaction, ether solution was dried using Na 2 SO 4 (calcined), drying agent was filtered, solvent was distilled and the residuum was kept in vacuum over Р 2 О 5 . The yield of oxidation products is 0.35 g (70%), yellow oil, R f 0.65. IR-spectra (film), cm Oxidation of trifluoroethylabietate (2) . It was done in analogous manner (1), after processing of solution of 0.57 g (1.47 mmol) of trifluoroethylabietate (2) 
DISCUSSING THE RESULTS
Depending on activity of oxidation system the following directions of oxidation of abietic acid (its esters) are possible: "C" ring aromatization, formation of oxy-and oxa-derivatives, opening up of "C" ring.
When KMnO 4 is acting the abietic acid and its esters form 13,14-diols and 7,8,13,14-tetrols in consistent manner [3] . The processing using such reagents as SeO 2 (C 6 H 6 ) [7, 8] and Hg(OAc) 2 [3] results in "C" ring aromatization as well as in appearing of ОН-functions at С-7. Forming of 13,14-epoxide and 7,8,13,14-diepoxide occurs when acetic hydroperoxide is used [9, 10] . The mixture of 13-epoxy-, 13,14-dihydroxy-and 7,8,13,14-tetrahydroxy derivatives forms as a result of abietic acid methyl ester oxidation using monoperphthalic acid [11] . The mixture of 12-keto-, 6,12-diketoabietates and 7-ketodehydroabietate was obtained when using CrO 3 -HOAc (0°C) system [3] . The disclosing of "C" ring occurs when using Pb(OAc) 4 , as well as during ozonolysis [3] .
The presence of dehydroabietic, 7-hydroxidehydroabietc and 7-dicarbonyldehydroabietic acid was established among main products of abietic acid Н 2 О 2 oxidation over catalytic complex: [π-C 5 H 5 N(CH 2 ) 15 [12] .
Oxidation of abietic acid (1) as well as its esters -trifluoroethylabietate (2), 1Н,1Н,3Н-trihydrotetrafluoropropylabietate (3), 1Н,1Н,5Н-trihydrooctafluoropentyldehydroabietate (4) by triple excess (mole) of 30% solution of Н 2 О 2 over Fe 2 SO 4 in toluene for 5 hours (see scheme). Scheme [13] is typical for derivatives of abietic acid (1-4). In spectra of oxidation products this pair is also present in case of compounds 1 (5.40 and 5.80) and 3 (5.36 and 5.78 ppm.). The signals of protons of aromatic ring are appearing in several series (I -III) depending on disposition and quantity of hydroxyl or carbonyl functions within the interval of 6.9 -7.9 ppm (Table) [14, 15, 13] . In UV spectra of oxidation products the absorption maximums are present in the field of 205-218 and 240-250 nm, the absorption of aromatic system is appearing in the form of shoulder in the field of 270 nm.
CONCLUSION
The oxidation of abietic acid and its esters with some polyfluoroalkanols results in aromatization of "C" ring and formation of compounds containing hydroxyl groups in positions C-7 and (or) C-15 as well as carbonyl group in position of C-7 under the influence of Н 2 О 2 (30%-solution) at catalysis of FeSO 4 (30°С, 5 h).
